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TAB tape carrier 
[TAB yo tepu kyariya] 

Inventor: Mamoru Onda 

Applicant: Hitachi Densen K.K. 

[There are no amendments to this patent.] 

Claims 

1 . A TAB tape carrier, which is a TAB tape carrier that has a copper foil laminated over 
an organic film material and also has an intended wiring pattern formed over the aforementioned 
copper foil by a photo-etching method, characterized by an unroughened copper foil being used 
as the aforementioned copper foil. 

2. The TAB tape carrier in Claim 1, in which the average surface roughness of the 
unroughened copper foil is 0.01-01. [sic] jam. 

3. A TAB tape carrier, which is a TAB tape carrier that has a copper foil laminated over 
an organic film material with the inclusion of an epoxy type, acrylic type, and polyether amide 
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type bonding agent, for example, and also has an intended wiring pattern formed over the 
aforementioned copper foil by a photo-etching method, characterized by an unroughened copper 
foil being used as the aforementioned copper foil. 

4. The TAB tape carrier in Claim 3, in which the average surface roughness of the 
unroughened copper foil is 0.01-01. [sic] jim. 

Detailed explanation of the invention 

This invention concerns TAB (Tape Automated Bonding) tape carriers, in particular 
producing TAB tape carriers at a low cost and with high reliability. 

Prior art 

There is an example of a conventional TAB tape carrier shown in Figure 2(a) and (b), for 
example. A TAB tape carrier generally has a device hole (3a) that corresponds to an IC element 
(not shown in the illustration) and pilot holes (3b) for feeding out the main part of the tape carrier 
at the time of actual mounting formed on an insulating film (3), such as an organic polyimide 
film and a glass epoxy film, for example, at a thickness of 70-125 (im and width of 35 mm (or 
the width of 70 and 140 mm, etc.) by a punching processing. A copper foil (2) at a thickness of 
18-35 jam of a rolled copper foil or an electrolytic copper foil, for example, is laminated onto 
this insulating film (1) by a bonding agent (4), and a specific wiring pattern is then provided by 
photo-etching. The same figure (b) shows a cross-sectional diagram of the area of the wiring 
pattern, which forms a structure in three layers by laminating the copper foil (2) together with the 
insulating film (3) with the inclusion of a bonding agent (4). 

In this bonding structure, the contacting surface of the copper foil with the bonding agent 
generally has roughening provided at the average roughness of at about 0.1-1.0 |im. The purpose 
of this is to improve the bonding strength by a so-called anchoring effect (referred to as the 
peeling strength below) by allowing the bonding agent to mesh with the roughened surface of the 
copper foil. 

Problems to be solved by the invention 

However, this roughened surface causes the copper to remain in the bonding agent at the 
completion of etching (also referred to as root residue), which becomes a significant issue in the 
formation of fine patterns. More precisely, it is the phenomenon, in which fine powders of the 
metallic copper remain in an area of the copper foil that needs to be removed (the area of the 
roughened surface that project out) because it becomes difficult for the etching solution to enter 
this area because the copper foil bites into the bonding agent. This copper residue in a significant 
case remains on the surface in a continuous form of fine powders, and this completely short- 
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circuits the pattern. Even a partial root residue also causes a short-circuit in a migration test that 
applies a bias voltage and drastically lowers the reliability. 

This roughening of the copper foil is also obtained by electric plating roughening that 
adheres rough plating particles and electrolytic dissolving roughening, etc. The control of the 
conditions is difficult with both, and they both require highly advanced manufacture control 
technologies, which as a result increases the price of copper foils. 

This roughening processing also causes the folding endurance of the copper foil to lessen, 
which is the main cause of breaking the copper foil pattern when a TAB tape carrier is bent. 

It is also necessary to chemically polish the element attachment area of the roughened 
surface in the manufacturing process of the TAB tape carrier, and the control of the chemically 
polishing conditions of this process is also difficult, which results in a decrease in the strength, 
etc. by narrowing of the copper foil by polishing irregularity and excessive polishing, and it has 
become a big issue. 

Copper powders also easily fall off from the roughened surface, which as foreign matters 
causes a pattern defect failure in the photo-etching process, and decreases the production yield. 

Accordingly, a purpose of this invention is to offer a TAB tape carrier at low cost and 
with improved reliability and workability. 

Another purpose of this invention is to offer a TAB tape carrier at low cost and with 
improved reliability and workability, which is a TAB tape carrier that has a copper foil laminated 
over an organic film material with the inclusion of a bonding agent. . 

Means for solving the problems 

For attaining the aforementioned purposes in this invention for a TAB tape carrier that 
has a copper foil laminated over an organic film material and also has an intended wiring pattern 
formed over the copper foil by a photo-etching method, an unroughened copper foil is used as 
the copper foil. 

Here, it is desirable for the average surface roughness of the unroughened copper foil to 
be 0.01-01. [sic] jam. 

With a TAB tape carrier that has a copper foil laminated over an organic film material 
with the inclusion of an epoxy type, acrylic type, and polyether amide type bonding agent, it is a 
practical and produces the most effective application example of this invention to use an 
unroughened copper foil as the copper foil and to furthermore use one with an average surface 
roughness of 0.01-01. [sic] jam as this unroughened copper foil. 

For completing this invention, the following method, for example, is used as one measure 
for obtaining a sufficient peel strength even for the unroughened copper foil. 

(1) Preliminary heating of the copper foil at 120-1 50°C for 30 sec -1 minute. 
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(2) Improvement of the bending process in the TAB manufacturing process, such as 
the increase of the size of the feeding roller, for example. 

With these items (1) and (2), a thin cuprous oxide CU2O film at 100-3 00 A is formed on 
the surface of the copper foil for attempting to improve the adhesion. The surface does not 
roughen because the CU2O film allows for the obtainment of a uniform thickness. It is 120°C in 
(1) because the formation of CU2O on the surface of the copper starts from over 1 10°C. The 
surface of the copper foil may only reach that temperature in this heating, therefore, the heating 
method may be hot-air method, infrared radiation heating method, and weld heating method. The 
desirable ambient atmosphere is the air atmosphere or a mixed gas of H2 + N2 + O2 that contains 
1-3% (weight) of O2 gas. A more uniform and fine oxide film can be formed when a mixed gas 
is used. 

Embodiment example 

Using a copper foil with a rolled finish at a thickness of 35 jam and width at 26.4 mm, a 
fine TAB tape carrier with 200 pins (the number of inner leads) and an inner lead pitch of 90 jum 
(pattern width of 40 |im and pattern distance of 50 |im) is prepared. The specifications and the 
manufacturing conditions during it are indicated below. 

<Specifications> 

(1) Film: Polyimide film at a thickness of 75 jam and width of 35 mm 

(2) Bonding agent: Epoxy type bonding agent 

(3) Copper foil: Oxygen free rolled copper foil Ra=0.06 jam 

(4) Plating: Electric solder plating with Sn 80% and Pb 20% at a thickness of 0.6-1 .0 (im 
<Manufacturing conditions> 

(1) Copper foil oxidization method: 1 10~130°C x 60 minutes in the air 

(2) TAB manufacturing process: Photo-resist coating ~ etching process 

For a comparison, a TAB tape carrier is prepared using an oxygen free copper foil as a 
conventional roughened copper foil that has the average surface roughness adjusted to 0.4 jam. 
As the roughening method, ac electrolytic roughening method is used. 

The TAB tape carriers that are obtained in this embodiment example and the comparison 
example are respectively provided to the following tests. 

(1) Pattern short occurrence rate: Stereomicroscope x 20 

(2) Migration test: RH 65%, application of dc 28V, 500 Hr 

(3) Peel strength before and after heating: The heating conditions at 150°C x 10 Hr 

Table 1 shows the test results. 
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Table 1 
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In the migration test, 50 TAB carrier tapes are tested by applying a voltage to 8 out of 
200 pin leads (4 pairs). It is considered NG when even 1 pair has a migration short-circuit. 

Table 1(a) and (b) show model diagrams of the copper residue phenomenon in Table 1. 
Table 3(a) and (b) also show model diagrams without the copper residue in this invention. 

In Table 1, a significant effect in the migration test can be observed without the copper 
residue at all by the biting of the copper into the bonding agent in this embodiment example 
because there is no roughened surface. The peel strength also tends to slightly deteriorate, but it 
can be understood that MIN 9.5 sufficiently satisfies that of the standard product generally at the 
6.0 g/0.1 mm width. 
Effect of the invention 

The TAB tape carrier in this invention uses an unroughened copper foil as the copper foil, 
which solves the various issues based on the copper residue and can significantly improve the 
reliability and also makes it possible to lower the price of a TAB tape carrier by lowering the 
cost of the copper foil. 
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Brief description of the figures 

Figure 1(a) and (b) show model diagrams of the copper residue phenomenon. Figure 3(a) 
and (b) show model diagrams without the copper residue. Figure 2(a) and (b) show a top view 
diagram and a partial cross-sectional diagram that show the structure of a TAB tape carrier. 

1 : TAB tape carrier, 2: Copper foil, 3: Film, 4: Bonding agent, 5: Copper residue, 3a: 
Device hole, and 3b: Pilot hole. 




Figure 2(a) and (b) 




Figure 3(a) and (b) 



